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STATE AND FEDERAL ASSISTANCE 
STATE AND FEDERAL AGENCIES STAND ready to assist Illinois farmers who desire to estab­
lish forest plantations on their lands. 
The State Department of Conservation, thru its Divi­
sion of Forestry, has established tree nurseries, where 
stock suitable for Illinois plantations is being grown for 
distribution to landowners. 
The Extension Service of the University of Illinois, 
College of Agriculture, and the State Natural History Sur­
vey, jointly thru the Extension Forester, will advise farm­
ers on their forest planting problems. They will also 
assist 4-H club members enrolled in forestry projects in 
starting plantations of their own. 
Within C.C.C. camp areas the U. S. Soil Conservation 
Service is helping soil-conservation cooperators to es­
tablish forest plantations where they will control soil 
erosion. 
For further particulars, write: 




FO R E S T  P L A N T I N G  I S  T H E  S O L U T I O N  
t o  t h e  p r o b l e m  o f  i d l e  o r  e r o d e d  l a n d  o n  m a n y  
I l l i n o i s  f a r m s .  A c r e s  o f  o n c e  g o o d  c r o p  o r  t i m b e r  
l a n d  c a n  b e  s a v e d  f r o m  f u r t h e r  d e s t r u c t i o n  b y  
b e i n g  p l a n t e d  t o  t r e e s .  S h e l t e r  b e l t s  w i l l  h e l p  t o  
l e s s e n  w i n d  e r o s i o n .  S a n d y  w a s t e s  c a n  b e  r e ­
d e e m e d .  A n d  t h e s e  w o o d e d  a c r e s  w i l l  p r o v i d e  a  
h a v e n  f o r  w i l d l i f e ,  a n  e c o n o m i c  a s  w e l l  a s  a  p l e a s ­
u r e  a s s e t  t o  a n y  f a r m  o r  c o m m u n i t y .  
T o  s t a r t  a  f a r m  p l a n t a t i o n  i s  n e i t h e r  c o s t l y  n o r  
d i f f i c u l t .  M a i n t e n a n c e  i s  s i m p l e .  A n d  a d d e d  t o  t h e  
o t h e r  b e n e f i t s  a r e  t h e  u l t i m a t e  r e t u r n s  t o  b e  r e a l ­
i z e d  i n  u s a b l e  o r  m a r k e t a b l e  t i m b e r .  
W h e r e  o t h e r  g e n e r a t i o n s  h a v e  t h o u g h t l e s s l y  
d e s t r o y e d ,  t h i s  g e n e r a t i o n  h a s  a n  o p p o r t u n i t y  t o  
b u i l d .  
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Building and Remodeling Dairy Barns 

By C. S. RHODE and W. A. FOSTER1 
W ITH CARE~UL PLANNING a dairy barn having all the necessary conveniences to produce clean milk and save time and labor can be built for no more, or for very little more, 
than a barn of the same size not so well arranged. 
Planning the barn on paper is the first step in building or re­
modeling a dairy barn. Much time and effort can be saved each day 
if thought is taken to provide for the various dairying needs and if 
everything is located in the right place; and furthermore it is far 
simpler to make necessary adjustments in the arrangement of stan­
chions, feedways, feed bins, drainage gutters, or other parts of the 
barn, on paper, than it is to tear out a wall or a floor after construc­
tion is under way or after the barn is built. 
To arrive at the best plan for a given set of conditions, it is neces­
sary to study and carefully analyze various types of plans, considering 
especially the following points: 
Convenience of operation 

Economy of construction 

Comfort of the animals 

Sanitation and drainage 

Number and size of stalls 

Arrangement of feed alleys 

Location of windows 

Storage facilities for feed 

Blueprints of dairy-barn plans showing details of construction may 
be obtained from the Department of Agricultural Engineering, Uni­
versity of Illinois, Urbana. Distribution is limited. If interested, write 
for particulars. 
CHOOSE SITE WITH GOOD DRAINAGE 
Good drainage is one of the first considerations in choosing a loca­
tion for the new dairy barn. A slope that readily carries away the 
waste water means drier lots and cleaner cows. Suitable space for 
the cow lots, the presence of natural shelter, and easy access to 
pastures are other important considerations in choosing a location. 
1C. S. RHODE, Professor of Dairy Husbandry Extension; and W. A. FOSTER, 
Associate Chief in Rural Architecture. 
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A l t h o ,  b e c a u s e  o f  f i r e  h a z a r d s ,  t h e  f a r m  b u i l d i n g s  s h o u l d  n o t  b e  
c r o w d e d  t o o  c l o s e  t o g e t h e r ,  i t  i s  o f  c o u r s e  m o r e  c o n v e n i e n t  t o  h a v e  
t h e  b a r n  r e a s o n a b l y  c l o s e  t o  t h e  d w e l l i n g  a n d  t o  o t h e r  f a r m  b u i l d i n g s .  
T h e  b a r n  s h o u l d  b e  s o  p l a c e d  o n  t h e  l o c a t i o n  t h a t  t h e  b e s t  u s e  i s  
m a d e  o f  s u n l i g h t .  I f  t h e  l o n g  a x i s  e x t e n d s  n o r t h  a n d  s o u t h ,  t h e  
m a x i m u m  a m o u n t  o f  s u n l i g h t  a n d  t h e  m o s t  e v e n  d i s t r i b u t i o n  o f  i t  
t h r u o u t  t h e  b a r n  w i l l  r e s u l t .  
B U I L D  F O R  W I N T E R  W A R M T H  A N D  C O M F O R T  
B a r n s  t h a t  a r e  c a r e f u l l y  d e s i g n e d  a n d  w e l l  b u i l t  o f  g o o d  m a t e r i a l s ,  
a n d  t h a t  a r e  g i v e n  p r o p e r  c a r e ,  a r e  u s u a l l y  w a r m  a n d  c o m f o r t a b l e  
e v e n  i n  s e v e r e  w i n t e r  w e a t h e r .  T h i n  w a l l s  a n d  l o o s e l y  f i t t e d  d o o r s  
a n d  w i n d o w s  l e t  a i r  l e a k  i n  a n d  c a u s e  t h e  b a r n  t o  b e  d r a f t y .  I f  t h e  
w a l l s  a r e  o f  w o o d  c o n s t r u c t i o n ,  o n l y  t h e  b e s t  s e a s o n e d  s i d i n g  s h o u l d  b e  
u s e d ,  a n d  i t  s h o u l d  b e  p r i m e d  a s  s o o n  a s  n a i l e d  i n  p l a c e .  U n s e a s o n e d  
o r  d a m p  t o n g u e - a n d - g r o o v e  s i d i n g  s h o u l d  n o t  b e  u s e d ,  f o r  i t  s h r i n k s  
a n d  l e a v e s  c r a c k s .  
L o w  c e i l i n g s  a i d  i n  k e e p i n g  t h e  b a r n  w a r m ,  t h o  t h e y  s h o u l d  b e  h i g h  
e n o u g h  t o  p r o v i d e  s u f f i c i e n t  a i r  s p a c e  a n d  h e a d  r o o m  ( s e e  p a g e  1 8  
f o r  d i m e n s i o n s ) .  B a r n s  b u i l t  w i t h  m o w s  a b o v e  t h e  s t a l l s  a r e  u s u a l l y  
w a r m  i n  w i n t e r  a n d  c o o l  i n  s u m m e r ,  f o r  t h e  r o u g h a g e  o n  t h e  m o w  
f l o o r  s e r v e s  a s  i n s u l a t i o n .  T h e  v e n t i l a t i n g  s c h e m e ,  w h e t h e r  d e p e n d e n t  
o n  n a t u r a l  f l u e s ,  a  w i n d o w  s y s t e m ,  o r  a n  e l e c t r i c  e x h a u s t  f a n ,  s h o u l d  
b e  s o  a r r a n g e d  a s  t o  c o n s e r v e  h e a t  w h e n  h e a t  i s  w a n t e d .  
C a u l k i n g  a r o u n d  t h e  d o o r s  a n d  w i n d o w  f r a m e s  o f  m a s o n r y  b a r n s  
s e a l s  a n d  c l o s e s  c r a c k s  w h i c h  o t h e r w i s e  a r e  g r e a t  h e a t  r o b b e r s ,  a n d  
s t o r m  w i n d o w s  o n  t h e  n o r t h  a n d  w e s t  u s u a l l y  a d d  t o  t h e  w a r m t h  
a n d  d r y n e s s  o f  a  b a r n .  I n s u l a t i n g  m a t e r i a l s  m a y  b e  p l a c e d  b e t w e e n  
t h e  s t u d d i n g  o f  f r a m e  b a r n s  t o  c o n s e r v e  t h e  h e a t ,  t h o  b e c a u s e  o f  t h e  
a d d i t i o n a l  c o s t  s u c h  i n s u l a t i o n  i s  n o t  g e n e r a l l y  u s e d .  S u c h  i n s u l a t i n g  
m a t e r i a l s  s h o u l d  n o t  b e  u s e d  u n l e s s  t h e y  a r e  r e a s o n a b l y  p r i c e d ,  a r e  
e f f e c t i v e  f o r  t h e i r  p u r p o s e ,  f i r e p r o o f ,  n o n a b s o r b e n t ,  f r e e  f r o m  f o o d  f o r  
i n s e c t s  o r  r o d e n t s ,  a n d  d u r a b l e  i n  q u a l i t y .  
T h o  i t  i s  d e s i r a b l e  t h a t  t h e  b a r n  b e  w a r m  a n d  c o m f o r t a b l e  f o r  a l l  
t h e  a n i m a l s ,  s p e c i a l  p r e c a u t i o n s  s h o u l d  b e  t a k e n  i n  c o n s t r u c t i o n  t o  
a s s u r e  w a r m ,  c o m f o r t a b l e  q u a r t e r s  f o r  c a l v e s  a n d  c o w s  a t  c a l v i n g  t i m e .  
S E L E C T  T Y P E  O F  B A R N  F O R  I N D I V I D U A L  N E E D S  
T h e r e  i s  n o  o n e  b e s t  t y p e  o f  d a i r y  b a r n .  C o n d i t i o n s  o n  d i f f e r e n t  
f a r m s  v a r y  t o o  w i d e l y  f o r  t h a t  t o  b e  p o s s i b l e .  T h e  k i n d  o f  m a r k e t  
f o r  d a i r y  p r o d u c t s  a n d  t h e  m a r k e t  r e q u i r e m e n t s ,  t h e  k i n d  a n d  q u a l i t y  
5 BUILDING AND REMODELING DAIRY BARNS 
of buildings already available, the size of the individual business, and 
the amount of funds that can be used determine the type of barn to 
be constructed. When funds are particularly limited but new housing 
quarters for the herd are necessary, a lean-to barn may be the best 
choice. Or perhaps an old general-purpose barn may be satisfactorily 
rearranged into a dairy barn. On the other hand, if more space for 
storing feed must be provided, the construction of a two-story barn 
may in the long run prove most economical and most satisfactory. 
Fig. I.-A two-story rectangular barn provides storage space for feed 
as well as comfortable quarters for the dairy herd 
Regardless of the type of barn that is selected to meet individual 
conditions, expenditures should be kept as low as possible without 
sacrificing good construction and good materials. 
One-Story Barn Makes Good Addition to Main Barn 
Any feed kept in a one-story barn must be stored in bins or in 
adjoining rooms, for there is no overhead storage space. And because 
there is no mowed hay for heat insulation, the one-story barn, unless 
insulated with other materials, is usually hotter in sum~er and cooler 
in winter than a two-story barn. Ventilation of one-story barns by 
means of natural flues also is difficult, because low-outlet flues are 
less efficient than taller flues. 
One of the chief advantages of the one-story barn is its adapt­
ability as an addition to another barn where the grain and roughage 
may be stored. Many old barns that are not well adapted for the 
dairy unit are adequate for feed storage, and can be made suitable 
for calving quarters, young stock, and horses. A one-story wing, added 
preferably to the south~ provides satisfactory quarters for the dairy 
6  
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c o w s .  T h i s  a d d i t i o n  m a y  r e s u l t  i n  a n  L - s h a p e d  o r  a T - s h a p e d  p l a n ,  o r  
i t  m a y  b e  m e r e l y  a  l e n g t h e n i n g  o f  t h e  o l d  b a r n .  P l a c i n g  t h e  g r a i n  b i n s  
a n d  f e e d  r o o m  i n  t h e  o l d  b a r n  w h e r e  t h e  n e w  b a r n  j o i n s  i t  i s  a  c o n ­
v e n i e n t  a n d  e f f i c i e n t  a r r a n g e m e n t .  
T w o - S t o r y  B a r n  P r o v i d e s  S p a c e  f o r  S t o c k  a n d  F e e d  
( F i g s .  I  a n d  2 )  
T h e  t w o - s t o r y  r e c t a n g u l a r  b a r n  g e n e r a l l y  u s e d  i n  I l l i n o i s ,  e s p e c i a l l y  
o n  l a r g e  d a i r y  f a r m s ,  i s  t h e  t y p e  m o s t  e c o n o m i c a l  t o  b u i l d  w h e n  s p a c e  
f o r  s t o r i n g  f e e d  a s  w e l l  a s  q u a r t e r s  f o r  t h e  d a i r y  h e r d  m u s t  b e  s u p p l i e d .  
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F i g .  2 . - T h i s  f l o o r  p l a n  i s  a r r a n g e d  f o r  4 4  c o w s  i n  t w o  r o w s  f a c i n g  
o u t ,  w i t h  a  c e n t r a l  d r i v e w a y  t h a t  m a k e s  c l e a n i n g  e a s y  
T h e  s e c o n d  s t o r y  o r  m o w  i s  b u i l t  w i t h  a  l a r g e  l o f t ,  f r e e  f r o m  s t r u c t u r a l  
m e m b e r s .  F e e d  s t o r e d  a b o v e  i s  c o n v e n i e n t l y  d e l i v e r e d  t o  t h e .  f l o o r  
b e l o w  t h r u  h a y  a n d  g r a i n  c h u t e s .  A  t i g h t  c e i l i n g  f o r  t h e  f i r s t  s t o r y  
i s  e s s e n t i a l  t o  p r e v e n t  d u s t  f r o m  f a l l i n g  f r o m  t h e  h a y m o w  a b o v e .  
T h e  s t a l l s  f o r  t h e  c o w s  i n  a  r e c t a n g u l a r  t w o - s t o r y  b a r n  a r e  u s u a l l y  
a r r a n g e d  i n  t w o  r o w s ,  e a c h  r o w  d i v i d e d  b y  c r o s s  a l l e y s  i n t o  g r o u p s  
o f  1 0  t o  1 6  s t a l l s  ( F i g .  2 ) .  F r e q u e n t l y  b o t h  t h e  c o w s  a n d  t h e  y o u n g  
s t o c k  a r e  h o u s e d  i n  a  l a r g e  b a r n ;  a n d  w h i l e  t h i s  a r r a n g e m e n t  h a s  s o m e  
p r a c t i c a l  a d v a n t a g e s ,  m a n y  d a i r y m e n  p r e f e r  t o  h o u s e  t h e  y o u n g  s t o c k  
i n  a  s e p a r a t e  b u i l d i n g  o r  i n  a  w i n g  o f  t h e  m a i n  b a r n .  
G e n e r a l - P u r p o s e  B a r n  B e s t  f o r  M o d e r a t e - S i z e d  F a r m  
( F i g .  3 )  
T h e  g e n e r a l - p u r p o s e  b a r n ,  a s  i t s  ' n a m e  i n d i c a t e s ,  h o u s e s  c o w s ,  
h o r s e s ,  y o u n g  s t o c k ,  f e e d  s u p p l i e s ,  a n d  o f t e n  f a r m  e q u i p m e n t .  I t  i s  a  
t y p e  w i d e l y  u s e d  o n  s m a l l  d a i r y  f a r m s  a n d  o t h e r  f a r m s  w h e r e  d a i r y  
BUILDING AND REMODELING DAIRY BARNS 7 
products are produced but where dairying is not the sole or primary
interest. For such farms, and if the barn need not be too large to
house all the stock and feed, the general barn is the most economical
and practical type.
It is of course cheaper to build one barn 36 by 80 feet than two
barns each 36 by 40 feet,-two complete ends are saved and such equip­
ment as hay carrier, hay fork, rope, and pulleys need not be duplicated. 
[ FEED HAR BOX
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Fig. 3.-In this general-purpose barn the grain bins, feed room, and
sliding doors shut off the cow section from the rest of the barn 
Furthermore, one grain bin or feed room will supply all the animals
in the general barn, thus reducing space requirements and simplifying
feeding operations. But when an unusually large barn would be re­
quired to house all the stock and supplies under. one roof, two or more
barns each planned and built for its special purpose will probably be
more satisfactory. 
The general-purpose barn, whether new or old, should be so
divided that there is a definite section for cows, another for horses,
and still another for young stock. Efficient management and sanitation
demand such an arrangement, for dairy products are easily contami­
nated by dust and barn odors. The horses and cows should be sepa­
rated by grain bins, feed rooms, and tightly fitted doors. Never build
a barn with cow stalls on one side and horse stalls opposite. Arrange 
8  
C I R C U L A R  N o .  4 7 8  
t h e  s e c t i o n  f o r  t h e  c o w s  i n  t h e  s o u t h  e n d  o f  t h e  b a r n  s o  a s  t o  s e c u r e  
t h e  m a x i m u m  b e n e f i t  f r o m  s u n l i g h t .  T h e  h o r s e  s e c t i o n  m a y  w e l l  b e  
p l a c e d  i n  t h e  n o r t h  e n d .  
L - S h a p e d  B a r n  P r o v i d e s  S h e l t e r e d  L o t  
( F i g .  4 )  
T h e  L - s h a p e d  b a r n  h a s  s o m e  d i s t i n c t  a d v a n t a g e s  o v e r  m o s t  o t h e r  
t y p e s .  I t  f o r m s  a  l o t  s h e l t e r e d  f r o m  t h e  p r e v a i l i n g  c o l d  w i n d s ;  i t  
e n a b l e s  t h e  d a i r y m a n  t o  o r g a n i z e  h i s  w o r k  i n  f e e d i n g ,  m i l k i n g ,  a n d  
c l e a n i n g  t o  b e t t e r  a d v a n t a g e ;  a n d  i t  i n c l u d e s  a  c e n t r a l  s t o r a g e  s p a c e  
s u f f i c i e n t l y  l a r g e  t o  h o l d  t h e  g r a i n  a n d  r o u g h a g e  f o r  t h e  a n i m a l s  
h o u s e d  i n  9 0 t h  p a r t s  o f  t h e  b a r n .  
A n o t h e r  a d v a n t a g e  i s  t h a t  a  o n e - s t o r y  u n i t  c a n  b e  u s e d  f o r  h o u s i n g  
t h e  c o w s .  T h i s  u n i t  s h o u l d  e x t e n d  t o  t h e  s o u t h .  T h e  e a s t - a n d - w e s t  
u n i t  s h o u l d  b e  u s e d  f o r  t h e  h o r s e s ,  t h e  y o u n g  s t o c k ,  a n d  t h e  s t o r a g e  
o f  r o u g h a g e  a n d  g r a i n .  
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BUILDING AND REMODELING DAIRY BARNS 9 
T -Shaped Barn Permits Feeding From Central Storage 
(Fig. 5) 
The T -shaped barn has many of the advantages of the L-plan. It 
provides sheltered lots and enables the attendant to feed the herd from 
central storage bins and mows. 
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Fig. 5.- This plan for aT-shaped barn, arranged for the cows to face 
in, can also be arranged for the cows to face out, as in Fig. 4 
Arrangement should be made for reaching the grain bins, and feed 
room with truck or team and wagon. 
Bank Barn Adapted to Rolling Country 
The bank barn gets its name from the fact that it is built into a 
hillside. The hillside serves as a natural approach or driveway to the 
second floor, and also shelters the stable, which is consequently warm 
in winter and cool in summer. 
Bank barns were extensively used in the past when threshing 
- - -
1 0  
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f l o o r s  w e r e  c o m m o n l y  b u i l t  i n t o  b a r n s .  T h e y  a r e  s t i l l  u s e d  i n  s o m e  
s e c t i o n s ,  p a r t i c u l a r l y  w h e r e  t h e  l a n d  i s  r o l l i n g .  A  d i s a d v a n t a g e  o f  t h e  
t y p e  i s  t h e  d i f f i c u l t y  i n  a r r a n g i n g  f o r  a d e q u a t e  w i n d o w  s p a c e  t o  l i g h t  
t h e  s t a b l e .  
2 ' - 0 "  o . c .  
F i g .  6 . - A  " l e a n - t o "  i s  s i m p l e  i n  c o n s t r u c t i o n  a n d  i n e x p e n s i v e  
O L D  B A R  N  
A r r a n g e  t o  s u i t  
T  F E E D  A L L E Y  
o~ ~ I  8
1  
co~s l o t  ~,-~" I  ~ 
O J  I  I  I  I  II  I  
L I T T E R  A L L E Y
L
,  .  

1 $  3 6 ' - 0 "  . . . 1  
F i g .  7 . - I n  a  " l e a n - t o , "  w h i c h  u s u a l l y  h a s  b u t  o n e  r o w  o f  s t a n c h i o n s ,  b o t h  
c l e a n i n g  a n d  f e e d i n g  a r e  e a s i e r  i f  t h e  c o w s  f a c e  t o w a r d  t h e  o l d  b a r n  
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"Lean-To" Barn Is Inexpensive 
(Figs. 6 and 7) 
A shed or "lean-to" located on the south or east side of the barn 
is inexpensive to build and provides comfortable quarters for dairy 
cows. The lean-to should be as near as possible to feed storage bins 
and hay mows, which of course are in the main barn. 
A dairy barn of this type should be sufficiently wide for the feed 
and litter alleys, stalls, gutters, and mangers to be of the right 
dimensions. 
"Loafing" Barn Permits Cows to Move ArQund 
Some dairymen follow the practice of allowing their cows tQ run 
loose in a closed barn or open shed. At milking time the cows are 
placed in separate quarters where they are fed grain. Hay and other 
roughage are usually fed in the loafing barn. 
Nat less than 90 square feet of floor space should be available for 
each cow in this type of barn. 
ARRANGEMENT OF STALLS AND ALLEYS 
The arrangement of stalls, alleys, and gutters within any barn 
should be based upon efficiency, convenience, and established methods 
of handling the cows. In an old barn certain limitations of size or 
structural arrangements may practically determine the floor plan, but 
usually there is some room for choice. 
Number of rows of stanchions. Two rows of stanchions are 
ordinarily an efficient and economical arrangement, tho some barns 
have only one, and others have three or more. In general, barn 
arrangements that have more than two rows of stanchions are not 
very practical or satisfactory, for effective lighting is difficult and 
construction is expensive. 
One central feedway will accommodate two rows of cows facing 
in, and a central litter alley serves two rows facing out. 
In a lean-to barn only one row of stanchions ordinarily is used. 
Some old general barns that are rearranged for dairy barns are 
restricted to one row of stanchions as they are not wide enough for two 
rows. 
Facing arrangement. Should the stalls be arranged for the cows 
to face in or to face out? This is a question that is often raised. The 
choice is largely a matter of personal preference, for there are argu­
ments for and against each plan. Plans for both types, in barns of 
different widths, are shown in Fig. 8 on the following page. 
1 2  
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1 0 ' · 0 "
1 1 ' - 0 "  
~ " ~v~"'{'(~"; ~;."> 
W I D T H  3 2 ' - 0 "  
1 1 ' - 4 "  
1 1 ' - 4 "  
1 1 ' - 4 "  
- : . : " :  
W I D T H  3 4 ' - 0 "  F A C E  O U T  
1 2 ' - 0 "  
1 2 ' - 0 "  
1 2 ' - 0 "  
3 6 ' - 0 "  F A C E  
1 2 ' - 0 "  
W I D T H  3 6 ' - 0 "  F A C E  O U T  
F i g .  S . - S e r v i c e  a l l e y s  a n d  s t a n d i n g  p l a t f o r m s  c a n  b e  m o r e  r o o m y  i n  
t h e  w i d e r  b a r n s ,  a n  e s p e c i a l l y  i m p o r t a n t  f e a t u r e  w h e r e  
.  l a r g e  c o w s  a r e  t o  b e  a c c o m m o d a t e d  
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The principal advantages of the facing-in arrangement are that the 
cows are easily fed from a central feed alley; that silos and feed 
rooms may be conveniently located at the end of the barn; and that 
the gutters and the back parts of the stalls have more exposure to 
light. The facing-in arrangement is probably the better one for nar­
row barns, for the feed alley with this arrangement does not need to 
be as wide as a central passageway does when the cows face out. 
Most dairymen, qowever, prefer the facing-out arrangement. With 
this arrangement the barn may be more easily cleaned, for the manure 
may be loaded directly into a spreader drawn' thru the central passage­
way, and no litter carrier is needed. Furthermore, milking is made 
more convenient, the cows have a better appearance in the barn, the 
barn walls are easier to keep clean, and the cows may be turned in and 
out of the barn more easily because of the wider central entrance. 
FIGURING THE OUTSIDE DIMENSIONS 
Thirty-Six Feet a Good Width 
The most practical width for a two-row barn when construction, 
lighting, storage capacity, appearance, and comfort are taken into 
consideration, is 36 feet. The width is determined by the combined 
width of the gutters, mangers, and service alleys, and the length of 
the standing platform. 
Barns that are narrow are usually crowded and easily become 
stuffy and unsanitary. Barns that are wider than necessary are diffi­
cult to light, and are likely to be unduly cold in winter. 
When old barns that are less than 32 feet wide are rearranged for 
dairy cattle, no attempt should be made to use two rows of stanchions 
lengthwise of the barn. 
The desirable width for a lean-to is 18 feet. 
Length Determined by Four Factors 
The length of the dairy barn is determined by the number of cows 
to be housed, the stall width, the number of cross alleys, and the thick­
ness of the walls. Because th~ length of construction members ordi­
narily carried in stock are in even feet-12-, 14-, and 16-foot lengths­
and rafters and studding are usually spaced 2 feet center to center, the 
length of the barn should be planned in even-numbered feet. 
One cross alley is required at each end of the row or rows of 
stalls, and other cross alleys (the number depending on the length of 
the rows) are needed to separate the rows into batteries of 10 to 16 
stalls each. 
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S u p p o r t i n g  m e m b e r s  o r  p o s t s  s h o u l d  b e  s p a c e d ,  w h e n e v e r  p o s s i b l e ,  
a t  1 4 - f o o t  i n t e r v a l s .  T h i s  i s  s t o c k  l e n g t h  o f  t i m b e r s ;  i t  i s  w i t h i n  t h e  
s a f e t y  l i m i t s  f o r  t h e  s t r e n g t h  o f  g i r d e r s ,  a n d  i s  a  d i m e n s i o r t  t h a t  i s  
e a s i l y  d i v i d e d  i n t o  c o w  s t a l l s ,  o r  i n t o  h o r s e  s t a l l s  s h o u l d  t h e  u s e  o f  t h e  
b a r n  b e  c h a n g e d  l a t e r .  
I n  a  d a i r y  b a r n  9 2  f e e t  l o n g  t h e  f o l l o w i n g  s p a c i n g  o f  p o s t s  i n  
r e l a t i o n  t o  s t a l l s  a n d  c r o s s  a l l e y s  i s  s a t i s f a c t o r y  ( s e e  a l s o  F i g .  2 ) :  
- 1 2 ' - - 1 4 ' - - 1 4 ' - 1  - 1 2 ' - 1  - 1 4 ' - - 1 4 ' - - 1 2 ' ­
W a l l ,  S t a l l  W  a l l ,  
a l l e y ,  F o u r  F o u r  c r o s s  a I i e  F o u r  F o u r  a l l e y ,  
t w o  s t a l l s  s t a l l s  s t a l l  y ,  s t a l l s  s t a l l s  t w o  
s t a l l s  s t a l l s  
T h i s  s p a c i n g  o f  p o s t s ,  1 2  a n d  1 4  f e e t  o n  c e n t e r ,  p e r m i t s  t h e  b a r n ,  
o r  p a r t  o f  i t ,  t o  b e  e a s i l y  r e a r r a n g e d  f o r  h o r s e s  i f  s u c h  a  c h a n g e  i s  
d e s i r e d  l a t e r .  T h r e e  s i n g l e  h o r s e  s t a l l s  c o u l d  b e  p l a c e d  b e t w e e n  t h e  
p o s t s  s e t  1 4  f e e t  a p a r t  c e n t e r  t o  c e n t e r ,  a n d  a  d o u b l e  h o r s e  s t a l l  a n d  
p a s s a g e  w a y  c o u l d  b e  a r r a n g e d  i n  t h e  1 2 - f o o t  s p a c i n g s .  
D I M E N S I O N S  F O R  S T A L L S  A N D  A L L E Y S  
S t a l l  S h o u l d  F i t  t h e  C o w  
T h e  s t a l l  s h o u l d  b e  s u f f i c i e n t l y  w i d e  f o r  t h e  c o m f o r t  o f  t h e  c o w ,  
a n d  s u f f i c i e n t l y  l o n g  f o r  h e r  t o  s t a n d  i n  a  n o r m a l  p o s i t i o n  w h i l e  f e e d i n g  
a n d  r u m i n a t i n g ,  a n d  f o r  t h e  w a s t e s  t o  f a l l  i n t o  t h e  g u t t e r .  W h e n  t h e  
p l a t f o r m  i s  t o o  l o n g ,  t h e  w a s t e s  l i t t e r  t h e  p l a t f o r m  a n d  s o i l  t h e  a n i m a l  
w h e n  s h e  l i e s  d o w n .  W h e n  i t  i s  t o o  s h o r t ,  s h e  m u s t  s t a n d  i n  t h e  g u t t e r  
i n  a n  u n c o m f o r t a b l e  p o s i t i o n  a n d  t h e  w a s t e s  a r e  l i k e l y  t o  f a l l  b a c k  o f  
t h e  g u t t e r .  
D i m e n s i o n s  s u g g e s t e d  f o r  c o w  s t a l l s  a r e  g i v e n  i n  t h e  f o l l o w i n g  
t a b l e .  W i d e  s t a l l s  a n d  l o n g  s t a n d i n g  p l a t f o r m s  s h o u l d  b e  b u i l t  f o r  
l a r g e  c o w s .  
S T A L L  D I M E N S I O N S  F O R  D I F F E R E N T  B R E E D S  O F  D A I R Y  C O W S  
W i d t h  
L e n g t h
B r e e d  
N a r r o w  W i d e  S h o r t  
I  A v e r a g e  
L o n g  
H e i f e r s ,  a l l  b r e e d s  . . . . .  
2 '  1 0 "  3 ' 2 "  3 '  8 "  
3 '  1 0 "  4 ' 2 "  

J e r s e y . . . . . . . . . . . . . . . . .  
3 '  4 "  3 ' 6 "  
4 '  4 "  
4 '  8 "  
5 ' 0 "  

G u e r n s e y . . . . . . . . . . . . . .  
3 '  6 "  3 ' 8 "  4 '  6 "  
4 '  1 0 "  
5 ' 4 "  

A y r s h i r e  . . . . . . . . . . . . . .  
3 '  6 "  3 ' 8 "  4 '  6 "  
5 '  0 "  
5 ' 6 "  

H o l s t e i n . . . . . . . . . . . . . . .  
3 '  8 "  4 ' 0 "  4 '  1 0 "  
5 '  2 "  
5 '  8 "  

B r o w n  S w i s s  . . . . . . . . . . .  
3 '  8 "  
4 ' 0 "  4 '  1 0 "  5 '  2 "  
5 '  8 "  
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Gutters Should Be Deep and Wide 
Gutters should be from 8 to 10 inches deep on the side next to 
the cow and from 3 to 5 inches on the litter-alley side. Sixteen inches, 
total , is a desirable width. The gutter floor should be level crosswise, 
and should slope lengthwise to a drain (Fig. 9) at a fall of at least 
I inch in 25 feet. 
C.1. COVER 





Fig. 9.-The drainage system for gutters, mangers, and feed alleys 

should always contain a sump that is easily cleaned and that 

will catch the sediment and prevent stoppage of the drain 

Sufficient height of the gutter wall on the standing-platform side 
reduces the tendency for the droppings to pile up and overflow onto 
the platform. A low gutter wall on the litter-alley side admits more 
sunlight, makes cleaning easier, and reduces the possibilities of injury 
to the cows if they slip into the gutter. Avoid shallow, narrow gutters. 
Ample Mangers Reduce Feed Losses 
Mangers should have good height and width; they should not be 
built low and narrow. The manger need not be so high, however, when 
the feed alley is built on a level with the top of the manger, for any 
feed rooted out may easily be returned to the manger. For the low 
manger with raised feed alley and the higher manger without the 
raised feed alley see Figs. 8 and 10. Both types are in general use. 
The higher type of manger should be used when the feed alley is 
not raised. It should be Iowan the cow or curb side and wide enough 
1 6  
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a n d  h i g h  e n o u g h  o n  t h e  o p p o s i t e  s i d e  t o  m i n i m i z e  t h e  w a s t e  t h a t  c o m e s  
f r o m  p u s h i n g  t h e  f e e d  o u t  i n t o  t h e  f e e d  a l l e y .  
D a i r y m e n  w h o  f e e d  g r a i n  a c c o r d i n g  t o  p r o d u c t i o n  o f t e n  u s e  m e t a l  
d i v i d e r s  i n  t h e  m a n g e r  t o  k e e p  t h e  f e e d  s e p a r a t e  a n d  p r e v e n t  o n e  
T A B L E  ~ I ' 
F o r  p l a t f o r m  l e n g t h  
F i g .  I O . - S t a n d i n g  p l a t f o r m s  o f  c o r r e c t  l e n g t h  p r o v i d e  c o m f o r t a b l e  s t a l l s ;  
a n d  m a n g e r s  o f  p r o p e r  h e i g h t  a n d  w i d t h  m i n i m i z e  w a s t e  i n  f e e d i n g  
a n i m a l  f r o m  r o b b i n g  a n o t h e r .  T h e s e  d i v i d e r s  a r e  f a s t e n e d  t o  t h e  
s t a n c h i o n  s u p p o r t s  a n d  m a y  b e  r a i s e d  f o r  c l e a n i n g  t h e  m a n g e r .  
P r o v i s i o n  s h o u l d  b e  m a d e  f o r  d r a i n i n g  t h e  m a n g e r ,  s o  t h a t  i t  m a y  
b e  w a s h e d .  
C u r b  S h o u l d  B e  S m a l l  a n d  R o u n d e d  
T h e  c u r b  w h i c h  s e p a r a t e s  t h e  s t a n d i n g  p l a t f o r m  f r o m  t h e  m a n g e r  
s h o u l d  b e  a p p r o x i m a t e l y  7  i n c h e s  h i g h  a n d  5  i n c h e s  w i d e  a n d  t h e  t o p  
e d g e s  s h o u l d  b e  c a r e f u l l y  r o u n d e d  a n d  s m o o t h e d .  U p r i g h t s  t h a t  s u p ­
p o r t  t h e  s t a n c h i o n s  a r e  b u i l t  i n t o  t h e  c u r b  ( F i g .  1 0 ) .  
H o r s e  S t a l l s  S h o u l d  B e  S t a n d a r d  S i z e  
I n  t h e  g e n e r a l - p u r p o s e  b a r n  p r o v i s i o n s  a r e  o f  c o u r s e  m a d e  f o r  
h o r s e  s t a l l s .  T h e  s t a n d a r d  s i z e  o f  a  s i n g l e  h o r s e  s t a l l  i s  4  f e e t  6  i n c h e s  
w i d e  b y  9  f e e t  l o n g  f r o m  t h e  f e e d - a l l e y  s i d e  o f  t h e  m a n g e r  t o  t h e  
g u t t e r .  T h e  d o u b l e  s t a l l  i s  8  t o  9  f e e t  w i d e .  
W i d t h  o f  F e e d  A l l e y  D e p e n d s  o n  B a r n  D e s i g n  
T h e  w i d t h s  o f  f e e d  a l l e y s  v a r y  a c c o r d i n g  t o  t h e  w i d t h s  a n d  i n t e r i o r  
a r r a n g e m e n t s  o f  t h e  b a r n s .  W h e n  t h e  c o w s  f a c e  o u t ,  t h e  t w o  f e e d  
a l l e y s  s h o u l d  b e  a p p r o x i m a t e l y  4  f e e t  w i d e .  W h e n  t h e  c o w s  f a c e  i n ,  
t h e  c e n t e r  f e e d  a l l e y  s h o u l d  b e  6  t o  8  f e e t  w i d e .  F o r  p r o p o r t i o n a t e  
w i d t h s  s e e  F i g .  8 .  
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Wide Litter Alley Makes Cleaning Easy 
When cows face out and the width of the barn permits, the litter 
alley should be wide enough for a wagon or manure spreader to be 
used in cleaning the barn. When the cows face in and the litter alleys 
are too narrow, the barn wall becomes badly soiled and milking and 
the handling of the milk are hampered. See Fig. 8 for proportionate 
alley widths. 
Large Grain and Hay Chutes Prevent Clogging 
Grain and ground feed are often carried in a chute to the first floor 
from a bin on the second floor. Such chutes should be steep enough 
for the grain to flow readily, and should be provided with a stop or 
gate so that the flow of grain may be controlled. A chute 8 by 8 
inches in cross section is satisfactory for ground feed. 
Because dust is stirred up when hay is dropped unconfined from a 
mow, hay chutes are sometimes used. A closet measuring 3 by 4 feet in 
cross-section, with a 2¥J - by 6-foot door, serves well for the hay chute. 
Whether or not a chute is used, the mow opening should be closed to 
prevent interference with air movements in the ventilating system. 
GOOD VENTILATION AND LIGHT ESSENTIAL 
Controlled air movement is needed in the dairy barn more than in 
any other farm building. A system of ventilation that supplies plenty 
of fresh air without drafts, and conserves the heat. inside the barn 
during low temperatures outside, is therefore highly desirable. 
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VENTILATING WINDOW 
CLOSED OPE N: A I R 0 V E R 
Fig. ll.-Ventilating windows that swing inward at the top 
are easily adjusted and inexpensive to install 
1 8  
C I R C U L A R  N o .  4 7 8  
W i n d o w s ,  F l u e s ,  o r  F a n s  C o n t r o l  A i r  M o v e m e n t  
T h e  s i m p l e s t  w a y  t o  v e n t i l a t e ,  t h a t  i s  r e a s o n a b l y  s a t i s f a c t o r y ,  i s  b y  
m e a n s  o f  w i n d o w s  ( F i g .  1 1 ) .  T h e  k i n d  g e n e r a l l y  u s e d  c o n s i s t s  o f  
a  l o o s e  s a s h  s w u n g  f r o m  t h e  b o t t o m  w h i c h  f i t s  i n t o  t h e  o p e n i n g  a n d  i s  
h e l d  i n  p l a c e  a t  t h e  t o p  b y  a  l a t c h  o r  l o c k .  W h e n  l o o s e n e d  i t  s w i n g s  
i n w a r d  a w a y  f r o m  t h e  t o p  a n d  i s  h e l d  o n  t h e  s i d e s  b y  t r i a n g u l a r  
s h i e l d s .  T h i s  p o s i t i o n  a l l o w s  t h e  a i r  t o  f l o w  u p w a r d  o v e r  t h e  t o p  o f  t h e  
s a s h .  T h e  s a s h  m a y  b e  l i f t e d  i n  t h e  s h i e l d  s o  t h a t  t h e  a i r  w i l l  f l o w  
b o t h  u n d e r  a n d  o v e r  t h e  s a s h .  T h i s  t y p e  o f  w i n d o w  i s  e a s i l y  s c r e e n e d ,  
s i m p l e  t o  o p e r a t e ,  a n d  i n e x p e n s i v e  t o  i n s t a l l .  T h e  s u c c e s s  o f  v e n t i l a t i n g  
w i t h  i t  d e p e n d s  u p o n  t h e  j u d g m e n t  o f  t h e  a t t e n d a n t  i n  k n o w i n g  w h e n  
a n d  h o w  m a n y  w i n d o w s  t o  o p e n  f o r  t h e  i n t a k e  o f  f r e s h  a i r  a n d  w h i c h  
o n e s  t o  o p e n  o n  t h e  o p p o s i t e  s i d e  f o r  o u t l e t .  
M e t a l  s a s h e s  o f  s e v e r a l  t y p e s  a n d  k i n d s  t h a t  h a v e  p a t e n t e d  h i n g e s  
o r  l a t c h e s  t o  s i m p l i f y  t h e i r  u s e  a n d  h o l d  t h e  s a s h  i n  a l m o s t  a n y  
d e s i r e d  p o s i t i o n  a r e  n o w  o n  t h e  m a r k e t .  
A n  a u t o m a t i c  v e n t i l a t i n g  s y s t e m  t h a t  r e m o v e s  t h e  f o u l  a i r  f r o m  a  
l e v e l  n e a r  t h e  f l o o r  a n d  t a k e s  i n  f r e s h  a i r  n e a r  t h e  c e i l i n g ,  o r  t h a t  
r e m o v e s  t h e  f o u l  a i r  f r o m  t h e  c e i l i n g  l e v e l  a n d  t a k e s  i n  t h e  c o l d  a i r  
n e a r  t h e  f l o o r ,  m a y  b e  i n s t a l l e d  ( F i g .  1 2 ) .  B o t h  s y s t e m s  h a v e  m e r i t ,  
a n d  e i t h e r  o n e  m u s t  b e  d e s i g n e d  f o r  t h e  i n d i v i d u a l  b a r n ,  f o r  t h e  s i z e  o f  
t h e  b a r n ,  t h e  e x p o s u r e  a n d  c o n s t r u c t i o n ,  t h e  f a c i n g  a r r a n g e m e n t ,  a n d  
t h e  n u m b e r  o f  a n i m a l s  s h e l t e r e d ,  a l l  m u s t  b e  c o n s i d e r e d .  
W h e r e  e l e c t r i c i t y  i s  a v a i l a b l e  a n  e x h a u s t  f a n ,  c o n t r o l l e d  e i t h e r  
a u t o m a t i c a l l y  o r  b y  h a n d ,  m a y  b e  u s e d  t o  d r a w  o u t  t h e  f o u l  a i r .  T h e s e  
f a n s  a r e  a v a i l a b l e  i n  s e v e r a l  t y p e s ,  a n d  m a y  b e  p u r c h a s e d  f r o m  t h e  
l o c a l  o r  w h o l e s a l e  e l e c t r i c  s u p p l y  h o u s e .  
D e t a i l e d  d i s c u s s i o n  o f  v e n t i l a t i o n  m a y  b e  f o u n d  i n  U .  S .  D e p a r t ­
m e n t  o f  A g r i c u l t u r e  F a r m e r s  B u l l e t i n  1 3 9 3 ,  " P r i n c i p l e s  o f  D a i r y  B a r n  
V e n t i l a t i o n . "  
C e i l i n g  S h o u l d  B e  H i g h  E n o u g h  f o r  L i g h t  a n d  C l e a r a n c e  
T h e  c e i l i n g  o f  t h e  s t a b l e  s h o u l d  b e  s u f f i c i e n t l y  h i g h  f o r  l i g h t  t o  
p e n e t r a t e  t o  t h e  i n t e r i o r ,  f o r  t h e  a t t e n d a n t s  t o  p a s s  u n d e r  w i t h  a n  
a b u n d a n c e  o f  h e a d  r o o m ,  a n d  t o  p r o v i d e  t h e  r i g h t  a m o u n t  o f  a i r  
s p a c e  a b o v e  t h e  c o w s  f o r  t h e  t e m p e r a t u r e  t o  r e m a i n  f a i r l y  u n i f o r m  
w i t h o u t  b e i n g  e i t h e r  s t u f f y  o r  e x c e s s i v e l y  c o l d .  
I n  m o d e r n  c o n s t r u c t i o n  t h e  j o i s t s  a r e  c a r r i e d  o n  a  g i r d e r  t h a t  
p r o j e c t s  b e l o w  t h e  c e i l i n g  i t s  f u l l  d e p t h ,  u s u a l l y  1 2  i n c h e s .  A  h e i g h t  
o f  8  f e e t  6  i n c h e s  f r o m  f l o o r  t o  c e i l i n g  l e a v e s  a  c l e a r a n c e  o f  7  f e e t  6  
























Outlet near floor Outlet near ceiling Outlet near floor Outlet near ceiling 
cows FACE IN Cows FACE OUT 
Fig. 12.- Automatic ventilating systems that remove foul air from near the floor and bring in fresh air near the ceiling 
are shown on the left sides of these barns; systems having the outlets near the ceiling are shown on the right sides 
...... 
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W i n d o w s  S h o u l d  P r o v i d e  P l e n t y  o f  S u n l i g h t  
T h e  w i n d o w  s a s h e s  i n  a  d a i r y  b a r n  m a y  b e  w o o d  o r  s t e e l ,  a n d  t h e y  
m a y  b e  e i t h e r  h i n g e d  o r  m o v a b l e  s i d e w i s e ,  i n w a r d ,  o r  u p w a r d .  .  T h e  
g l a s s  a r e a  s h o u l d  p e r m i t  t h e  b a r n  t o  b e  w e l l  l i g h t e d  b y  n a t u r a l  l i g h t .  
F o u r  s q u a r e  f e e t  o f  g l a s s  a r e a  p e r  c o w ,  o r  5  s q u a r e  f e e t  p e r  1 0 0  s q u a r e  
f e e t  o f  f l o o r  a r e a ,  s h o u l d  b e  t h e  m i n i m u m .  N i n e - b y - 1 2 - i n c h  p a n e s  s e t  
i n  a  6 - o r  9 - l i g h t  s a s h  m a k e  a  g o o d  w i n d o w .  T h e  v e n t i l a t i n g  s a s h  ( F i g .  
1 1 )  i s  a  t y p e  t h a t  i s  e a s i l y  s c r e e n e d  o r  d a r k e n e d  i n  t h e  s u m m e r .  
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S W I N G I N G  W O O D E N  S T A N C H I O N  A N D  S T A L L  P A R T I T I O N  
F i g .  1 3 . - S t a n c h i o n s  l i k e  t h e s e  a r e  c o m f o r t a b l e ,  d u r a b l e ,  a n d  e a s i l y  o p e r a t e d  
BUILDING AND REMODELING DAIRY BARNS 21 
STALL EQUIPMENT 

Swinging Ties Comfortable for Cows 

The tie most commonly used for dairy cows is the stanchion of one 
kind or another. Adjustable swinging steel stanchions are preferable, 
tho ordinary swinging steel or wooden stanchions make satisfactory 
ties (Fig. 13). 
A swinging stanchion permits a cow to move her head to either 
side, and is comfortable when she is lying down. Rigid stanchions are 
very uncomfortable, and for that reason are not recommended. Ad­
justable stanchions enable a dairyman to compel the cows to stand 
farther forward or backward on the stall platform. 
The so-called "arch type" of tie (Fig. 13) is very comfortable and 
economical. A chain which extends from one upright to another in 
front of the cow is fastened around the cow's neck or to a neck strap. 
The chain moves up and down on the uprights and provides unusual 
freedom. This type of stanchion is gaining rapidly in popularity. 
Stall Partitions Prevent Injuries 
Dairymen generally recommend the use of divisions or partItIOns 
between stalls, for such partitions prevent many injuries to the teats 
and udders and aid in keeping the stalls clean. Homemade wooden 
partitions (Fig. 13) or curved iron pipes may be used. 
BOX STALLS, SHEDS, AND PENS 
Box Stalls Essential in Herd Management 
An ample number of box stalls for calving and for sick animals is 
practically indispensable in the management of a dairy herd. A few 
days before a cow is due to calve she should be placed in a box stall 
away from the herd, and should be kept there until she is normal 
following calving. Sick animals also need the room and freedom 
furnished by box stalls. Stalls used for these purposes should pref­
erably not be located in the milking barn but in another barn or in 
the part of the general barn used for horses. If the floor of the box 
stall is built with a slope toward a drain, cleaning and disinfecting 
will be made easier. 
Barns planned for high-producing purebred cows often have sev­
eral box stalls in which cows that make high records are kept. The 
cows are more comfortable in the stalls than in ordinary stanchions. 
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S u c h  s t a l l s  a r e  u s u a l l y  l o c a t e d  i n  a  w i n g  o f  t h e  m a i n  m i l k i n g  b a r n .  
T h e r e  i s  a  t e n d e n c y ,  h o w e v e r ,  t o  r e p l a c e  b o x  s t a l l s  f o r  t h i s  u s e  w i t h  
c o m f o r t a b l e  a r c h - t y p e  t i e  s t a l l s ,  d e s c r i b e d  o n  p a g e  2 1 .  
C a l f  S h e d s  a n d  B a r n s  
H o u s i n g  q u a r t e r s  f o r  y o u n g  s t o c k  n e e d  n o t  b e  e x p e n s i v e ,  b u t  t h e y  
s h o u l d  b e  c l e a n ,  w a r m ,  d r y ,  l i g h t ,  a n d  w e l l  v e n t i l a t e d .  Y o u n g  c a l v e s  
s h o u l d  h a v e  i n d i v i d u a l  p e n s ,  o r  a t  l e a s t  t h e r e  s h o u l d  b e  o n l y  a  f e w  
c a l v e s  i n  o n e  p e n .  A f t e r  t h e  c a l v e s  a r e  a  f e w  w e e k s  o l d  s e v e r a l  o f  
t h e m  m a y  w e l l  b e  k e p t  i n  o n e  p e n  e q u i p p e d  w i t h  t i e s  a n d  a  m a n g e r .  
A s  t h e y  d e v e l o p  t h e y  m a y  b e  p l a c e d  i n  l a r g e r  p e n s  o r  t i e d  i n  s t a l l s .  
W h e n  c o n d i t i o n s  p e r m i t ,  i t  i s  d e s i r a b l e  a n d  u s u a l l y  m o r e  e c o n o m i c a l  
t o  h o u s e  t h e  y o u n g  s t o c k  o u t s i d e  t h e  b a r n  u s e d  f o r  t h e  m i l k i n g  h e r d .  
H o u s i n g  y e a r l i n g  h e i f e r s  i n  o p e n  s h e d s  t i g h t l y  e n c l o s e d  o n  t h r e e  s i d e s  
a n d  o p e n  o n ·  t h e  s o u t h  i s  h i g h l y  r e g a r d e d  b y  m a n y  d a i r y m e n .  T h e  
s h e d s  s h o u l d  b e  l o c a t e d  s o  t h a t  w a t e r i n g  a n d  f e e d i n g  w i l l  r e q u i r e  a  
m i n i m u m  o f  l a b o r .  A p p r o x i m a t e l y  4 0  s q u a r e  f e e t  o f  f l o o r  s p a c e  s h o u l d  
b e  s u p p l i e d  f o r  a  y e a r l i n g  h e i f e r .  
I " x  6 "  
F i g .  1 4 . - C a l £  t i e s  m a y  w e l l  b e  h o m e m a d e ,  f o r  c a l v e s  a r e  u s u a l l y  t i e d  
o n l y  w h i l e  b e i n g  f e d  a n d  f o r  a  s h o r t  w h i l e  a f t e r w a r d  
D e s i r a b l e  f e a t u r e s  i n  c a l f - b a r n  c o n s t r u c t i o n  a r e :  T h e  c e i l i n g  
s h o u l d  b e  n o t  m o r e  t h a n  6  f e e t  6  i n c h e s  t o  7  f e e t  h i g h ,  f o r  l o w e r  
c e i l i n g s  h e l p  m a i n t a i n  c o m f o r t a b l e  t e m p e r a t u r e s  i n  c o l d  w e a t h e r .  A  
3 0 - f o o t  w i d t h  i s  s u f f i c i e n t .  T h e  w a l l s  s h o u l d  b e  o f  w i n d - p r o o f  c o n ­
s t r u c t i o n .  P r o v i s i o n s  f o r  v e n t i l a t i n g  t h e  b a r n  w i t h o u t  d r a f t  s h o u l d  b e  
m a d e .  T h e  f l o o r  o f  t h e  c a l f  p e n s  s h o u l d  b e  b u i l t  w i t h  a  s l o p e  t o w a r d  a  
d r a i n  a t  t h e  r a t e  o f  1  i n c h  t o  4  f e e t ,  f o r  t h e  p e n s  m a y  t h e r e b y  b e  k e p t  
d r y ,  a n d  t h e y  m a y  e a s i l y  b e  w a s h e d  a n d  d i s i n f e c t e d .  
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Individual Calf Pens, 20 Square Feet 
At least 20 square feet of floor space is required by a calf under 6 
months of age. From the standpoint of health, calves should be kept 
in small individual pens. 
Calf pens should be equipped with mangers and with stanchions so 
that the calves may be tied at feeding time and for a while after­
ward. When managing them in this way it is easier to give them the 
right amount of feed, and furthermore they are prevented from exer­
cising their desire to nurse. 
Wood stanchions of the type shown in Fig. 14 are satisfactory for 
calves. A tie 24 to 28 inches wide and 36 inches high will accommodate 
calves under 6 months of age. 
KEEP BULL IN SEPARATE BUILDING 
The dairy bull should be housed in a building separate from the 
dairy barn. Housing facilities should include a satisfactory shelter 
approximately 12 by 20 feet, an exercising yard 16 to 18 feet wide 
and 60 to 70 feet long, and a safety breeding stall. 
Directions for building bull pens and for managing dairy bulls are 
given in Circular 460 of this Station, "Managing the Dairy Bull." 
CONSTRUCTION OF FLOORS AND MANGERS 
Because concrete is easily cleaned, durable, and relatively inexpen­
sive, it is used very generally in constructing floors, gutters, and 
mangers in dairy barns. 
Making the Concrete Mix 
Only fresh cement and clean gravel and sand should be used m 
making concrete. A good mix for floors, gutters, and mangers is­
1 part cement 
2 parts sand 
4 parts gravel 
Thoroly mix together and then moisten with clean water at the rate of 
5Vz to 6Yz gallons to a bag of cement. 
The thoroly mixed concrete should be placed immediately in the 
forms, spaded well next to the boards, and tamped into place. 
The above mix, because it contains a high proportion of gravel, 
gives a fairly rough surface. Where a smooth surface is desired, a 
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f i n i s h i n g  c o a t  1  t o  1  Y z  i n c h e s  t h i c k  s h o u l d  b e  a p p l i e d .  P r o p o r t i o n s  f o r  
t h e  f i n i s h i n g  c o a t  a r e ­
1  p a r t  c e m e n t  

3  p a r t s  s i f t e d  s a n d  

M i x  t h o r o l y  a n d  m o i s t e n  a t  t h e  r a t e  o f  a b o u t  6  g a l l o n s  o f  w a t e r  t o  a  
b a g  o f  c e m e n t .  
S t e p s  i n  C o n s t r u c t i o n  
T i m e  a n d  e f f o r t  m a y  b e  s a v e d ,  a n d  p e r h a p s  c o s t l y  m i s t a k e s  a v o i d e d ,  
b y  f o l l o w i n g  s t e p  b y  s t e p  a  d e f i n i t e  p l a n  i n  c o n s t r u c t i n g  t h e  f l o o r ,  
m a n g e r ,  a n d  g u t t e r  o f  t h e  d a i r y  b a r n  ( F i g .  1 5 )  .  
C h e c k  d i m e n s i o n s  a n d  s t a k e s .  I n  l a y i n g  o u t  t h e  f l o o r  a n d  s e t t i n g  
t h e  f o r m s  a l w a y s  c h e c k  t h e  d i m e n s i o n s  a n d  s t a k e s .  I t  i s  e a s i e r  t o  r e s e t  
a  s t a k e  a n d  c h a n g e  a  f o r m  t h a n  t o  t e a r  u p  a n d  r e p l a c e  a  f l o o r .  
C u r b .  T h e  l a y i n g  o f  t h e  c u r b  i s  a  c o n v e n i e n t  p o i n t  a t  w h i c h  t o  
s t a r t  c o n s t r u c t i n g  t h e  f l o o r  s y s t e m .  T h e  p r o c e d u r e  i s  a s  f o l l o w s :  
1 .  S m o o t h  t h e  e a r t h  f l o o r  u n t i l  i t  l o o k s  l e v e l  t o  t h e  e y e .  
2 .  	 L a y o f f  t h e  b a r n  f l o o r  s o  a s  t o  l o c a t e  t h e  c u r b s ,  m a n g e r s ,  a l l e y s ,  
p l a t f o r m s ,  a n d  g u t t e r s .  
3 .  	 S e t  g r a d e  s t a k e s  o n  b o t h  s i d e s  o f  t h e  c u r b s .  T h e  t o p s  o f  t h e s e  
s t a k e s  s h o u l d  b e  1 2  i n c h e s  f r o m  t h e  e a r t h  f l o o r  a n d  s h o u l d  b e  l e v e l  
w i t h  e a c h  o t h e r .  T h e  t o p  o f  t h e  f i n i s h e d  c u r b  s h o u l d  b e  l e v e l  w i t h  
t h e  t o p  o f  t h e  g r a d e  s t a k e s  a n d  7  i n c h e s  a b o v e  t h e  f l o o r  o f  t h e  
s t a n d i n g  p l a t f o r m .  T h e  p l a t f o r m  w i l l  b e  5  i n c h e s  t h i c k .  
4 .  	 S e t  t h e  f o r m s  f o r  t h e  c u r b  ( S e c t i o n  1 )  F i g .  1 5 ) .  T w o  2 - b y - 1 O - i n c h  
p l a n k s  s e t  l e v e l  s i d e  t o  s i d e  a n d  e n d  t o  e n d  m a k e  s a t i s f a c t o r y  
f o r m s .  
5 .  	 S e c u r e  t h e  f o r m  p l a n k s  t o  t h e  s t a k e s  b y  8 - p e n n y  n a i l s .  D r i v e  t h e  
n a i l s  o n l y  p a r t  w a y  t h r u  t h e  s t a k e s  s o  t h a t  t h e  n a i l s  m a y  b e  p u l l e d  
a n d  t h e  f o r m s  t a k e n  d o w n  e a s i l y .  
6 .  	 T a c k  t o  t h e  i n s i d e  o f  t h e  p l a n k  o n  t h e  m a n g e r  s i d e  a  I - b y - 4 - i n c h  
b o a r d  s l i g h t l y  b e v e l e d  f o r  d r a f t ,  t o  m a k e  a  s e a l  a n d  p r e v e n t  l e a k ­
a g e  ( S e c t i o n  3 )  F i g .  1 5 ) .  
7 .  	 N a i l  s p r e a d e r s  a c r o s s  t h e  t o p s  o f  t h e  f o r m s  t o  h o l d  t h e  f o r m s  i n  
a l i g n m e n t  a n d  t o  h o l d  s t a n c h i o n  f i t t i n g s  i n  p l a c e .  
8 .  	 I f  t h e  s t a n c h i o n s  t o  b e  u s e d  r e q u i r e  s l e e v e s  f o r  p i p e s ,  l o c a t e  a n d  s e t  
t h e m  c a r e f u l l y  b e f o r e  t h e  c o n c r e t e  i s  p o u r e d  i n t o  t h e  c u r b  f o r m s .  
9 .  	 P o u r  t h e  c o n c r e t e  i n t o  t h e  c u r b  f o r m s ,  a l l o w i n g  t h e  b a s e  t o  s p r e a d  
( S e c t i o n  2 )  F i g .  1 5 ) .  B e  s u r e  t h e  c o n c r e t e  i s  w e l l  m i x e d .  S p a d e  i t  
i n t o  p l a c e  s o  a s  t o  s e t t l e  i t  w e l l  a n d  o b t a i n  a n  e v e n  s u r f a c e .  
1 0 .  	 W h e n  t h e  c o n c r e t e  i s  p a r t l y  s e t t l e d  b u t  b e f o r e  i t  h a s  h a r d e n e d ,  
f i n i s h  t h e  t o p  w i t h  a  m e t a l  t r o w e l  a n d  e d g i n g  t o o l .  B e  s u r e  t h e  
c o r n e r s  a r e  w e l l  r o u n d e d .  
25 BUILDING AND REMODELING D AIRY BARNS 
BUILD MANGER CURB FIRST 
WHILE CURB HARDENS BUILD LITTER ALLEY 
o NOW REMOVE CURB FORMS AND BUILD MANGER 
F ig. 1S.- Procedure in building curb, litter alley, and manger 
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L i t t e r  a l l e y .  W h i l e  t h e  c u r b  i s  h a r d e n i n g ,  t h e  l i t t e r  a l l e y  m a y  
b e  p o u r e d .  
1 .  	 S e t  t h e  f o r m  f o r  t h e  l i t t e r  s i d e  o f  t h e  g u t t e r  1 2  i n c h e s  l o w e r  t h a n  t h e  
t o p  o f  t h e  c u r b  ( S e c t i o n  2 )  F i g .  1 5 ) .  
2 .  P o u r  t h e  c o n c r e t e  f o r  t h e  l i t t e r  a l l e y  o r  d r i v e w a y .  
3 .  	 A f t e r  t h e  c o n c r e t e  h a s  s e t  b u t  n o t  h a r d e n e d ,  f l o a t  t h e  s u r f a c e  w i t h  a  
w o o d e n  t r o w e l  o r  c a r p e t  f l o a t  s o  t h a t  i t  w i l l  h a v e  a  r o u g h e n e d  
s u r f a c e  a n d  w i l l  n o t  b e c o m e  s l i p p e r y  w h e n  w e t .  
M a n g e r .  W h e n  t h e  c u r b  h a s  h a r d e n e d ,  a n d  w h i l e  t h e  l i t t e r  a l l e y  
o r  d r i v e w a y  i s  h a r d e n i n g ,  t h e  m a n g e r  m a y  b e  c o n s t r u c t e d .  
1 .  	 R e m o v e  t h e  c u r b  f o r m s  a n d  s e t  t h e  f o r m s  f o r  t h e  f r o n t  o f  t h e  m a n g e r  
( S e c t i o n  3 )  F i g .  1 5 ) .  T h i s  f o r m  m u s t  b e  m a d e  s t r o n g  a n d  m u s t  b e  
f i r m l y  b r a c e d .  
2 .  	 S e t  a s  g u i d e s  f o r  t h e  s h a p e  o f  t h e  i n s i d e  s u r f a c e  o f  t h e  m a n g e r  
s o m e  d i s c a r d e d  s u l k y - r a k e  t e e t h  o r  o t h e r  i r o n  b a r s  o r  r o d s  b e n t  t o  
t h e  d e s i r e d  f o r m .  
3 .  	 M i x  t h e  c o n c r e t e  a s  d r y a s  p o s s i b l e  s o  t h a t  ' w h e n  i t  i s  s p r e a d  t o  t h e  
d e s i r e d  s h a p e  i t  w i l l  r e m a i n  i n  t h a t  f o r m  u n t i l  h a r d e n e d .  
4 .  	 A f t e r  t h e  c o n c r e t e  h a s  s e t  b u t  b e f o r e  i t  h a s  h a r d e n e d ,  r e m o v e  t h e  
g u i d e  r o d s .  
5 .  A p p l y  t h e  f i n i s h i n g  c o a t  	( 1  p a r t  c e m e n t  t o  2  p a r t s  s a n d )  w i t h  s t r a i g h t  
e d g e  a n d  t r o w e l .  A f t e r  t h e  c o n c r e t e  h a s  s e t ,  s m o o t h  i t  w i t h  a  
m e t a l  t r o w e l .  
S t a l l  f l o o r .  ~Thile t h e  m a n g e r  i s  h a r d e n i n g ,  t h e  s t a l l  f l o o r  m a y  
b e  p o u r e d  ( S e c t i o n  4 )  F i g .  1 5 ) .  
1 .  S e t  t h e  f o r m  f o r  t h e  s t a n d i n g - p l a t f o r m  s i d e  o f  t h e  g u t t e r .  
2 .  	 P o u r  t h e  c o n c r e t e ,  a n d  f l o a t  w i t h  a  w o o d e n  t r o w e l  a s  w a s  d o n e  o n  t h e  
f l o o r  o f  t h e  l i t t e r  a l l e y .  
S o m e  d a i r y m e n  c o n s t r u c t  s t a n d i n g  p l a t f o r m s  t h a t  a r e  s l i g h t l y  
l o w e r  a t  t h e  f r o n t  t h a n  a t  t h e  m i d d l e  o f  t h e  p l a t f o r m .  O t h e r  d a i r y m e n  
p r e f e r  s t a l l  f l o o r s  t h a t  a r e  s t r a i g h t  a n d  s l o p e  u n i f o r m l y  f r o m  t h e  f r o n t  
t o  t h e  g u t t e r .  
F e e d  a l l e y .  A f t e r  t h r e e  d a y s  ( o r  w h e n  t h e  c o n c r e t e  i s  d r y )  
r e m o v e  t h e  m a n g e r  f o r m s  a n d  p o u r  t h e  f l o o r  o f  t h e  f e e d  a l l e y .  F i n i s h  
w i t h  a  m e t a l  t r o w e l  f o r  a  s m o o t h  f i n i s h  ( S e c t i · o n  5 )  F i g .  1 5 ) .  
G u t t e r  f l o o r .  A s  s o o n  a s  t h e  l i t t e r - a l l e y  f l o o r  a n d  t h e  s t a n d i n g  
p l a t f o r m  a r e  d r y ,  r e m o v e  t h e  f o r m s  f r o m  t h e  g u t t e r  s i d e  a n d  p o u r  a n d  
f i n i s h  t h e  g u t t e r  f l o o r .  F o r  d r a i n a g e  a l l o w  a  s l o p e  o f  1  i n c h  i n  e a c h  
2 5  f e e t  ( S e c t i o n  6 )  F i g .  1 5 ) .  
S t a n c h i o n s  a n d  p a r t i t i o n s .  T h e  p i p e  f o r  s t a n c h i o n s  a n d  p a r t i ­
t i o n s  m a y  b e  s e t  n o w  a n d  p o i n t e d  i n  p l a c e .  
27 BUILDING AND REMODELING D AIRY B ARNS 
BUILD STALL FLOOR WHILE MANGER HARDENS 
I- Boards 
REMOVE MANGER FORMS AND BUILD FEED ALLEY 
GROUT IN PIPE PARTITION AND FINISH JOB BY PLACING 
GUTTER 
or pipe partition 
F ig. 15 (cont'd).- Procedure in building stall floor, feed 

alley and gutter 

W  
H O L E S O M E N E S S  O F  D A I R Y  P R O D U C T S ,  
c o m f o r t a b l e  w o r k i n g  c o n d i t i o n s ,  a n d  
t h e  h e a l t h  o f  t h e  h e r d  a r e  a t  s t a k e  i n  t h e  
a r r a n g e m e n t  a n d  c a r e  o f  t h e  d a i r y  b a r n .  
T h e  d i f f e r e n c e  b e t w e e n  i r r i t a t i n g  d r u d g e r y  
a n d  c o m f o r t a b l e ,  p r o f i t a b l e  w o r k  i s  o f t e n  n o  
m o r e  t h a n  a  m a t t e r  o f  d i f f e r e n c e s  i n  t h e  
p l a c i n g  o r  t h e  d e s i g n  o f  f l o o r s ,  g u t t e r s ,  
s t a n c h i o n s ,  f e e d  a l l e y s ,  d o o r s ,  a n d  w i n d o w s .  
I n  b u i l d i n g  a  n e w  b a r n  o n e  h a s  t h e  o p p o r ­
t u n i t y  t o  i n c o r p o r a t e  t h e  e s s e n t i a l  f e a t u r e s  
o f  a p p r o v e d  d e s i g n  a n d  m o d e r n  e q u i p m e n t .  
I f  a  n e w  b a r n  c a n n o t  b e  a f f o r d e d ,  a n  o l d ,  
i n c o n v e n i e n t ,  u n s a n i t a r y  b a r n  m a y  o f t e n ,  b y  
a  f e w  i n e x p e n s i v e  a n d  w e l l - t h o u g h t - o u t  
c h a n g e s ,  b e  c o n v e r t e d  i n t o  a  v e r y  s a t i s f a c ­
t o r y  b a r n .  
P l a n s  a n d  d i r e c t i o n s  a r e  i n c l u d e d  h e r e  
t h a t  w i l l  b e  h e l p f u l  e i t h e r  i n  t h e  b u i l d i n g  o f  
n e w  b a r n s  o r  i n  t h e  r e m o d e l i n g  o f  o l d  o n e s .  
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